Characterization of agglomerated carvedilol by hot-melt processes in a fluid bed and high shear granulator.
The purpose of this study was to prepare and characterize granulated carvedilol by melt-in and spray-on melt granulation in a fluid bed and a high shear granulator. Granulates having comparable particle size distribution and good flow properties were obtained with proper adjustment of process parameters for each binder (poloxamer 188, polyethylene glycol 4000, and gliceryl monosterate), procedure (spray-on and melt-in) and equipment (fluid bed and high shear granulator). In-line probes for particle size measurements proved to be a useful tool for determining the end point of melt granulation. The product temperature during melt granulation was found to be the critical process parameter for achieving appropriate granulate particle size distribution. The results showed that melt granulation using hydrophilic binders is an effective method to improve the dissolution rate of carvedilol. The method of binder addition to the powders (melt-in or spray-on procedure) was found to strongly influence the dissolution rate of carvedilol. The highest dissolution rates were obtained when the spray-on procedure is used, independently from the type of granulator used. The results also suggest that the most probable explanation for the increase in the dissolution rate of granulated carvedilol is improvement of the wettability through intimate contact between hydrophilic binder and hydrophobic drug.